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1. Background
　　Over the past few decades, a considerable number 
of studies have been conducted on the professional 
development of prospective teachers. In teacher training, 
it has been recognized that realistic ability for teaching 
can be training and their envisaged lesson plan reflect 
pedagogical beliefs. The Study on Case Method which 
is one powerful strategy to educate practitioners goes 
deep into the heart of pedagogical training for teacher 
（e.g. Barnett, 1998, Walen & Williams, 2000, Schifter 
& Riddle, 2004）. Although studies have been made on 
case in the field of teacher education, there is little 
agreement on how prospective elementary teachers get 
the ability of practical decision-making and pedagogical 
belief as foundations for appropriate teaching. This 
research is intended as an investigation of this field. 
Specially, I will concentrate on the early mathematics 
teaching because of cultural neutrality. 
　　What I would show in this paper is twofold: 1） to 
investigate some effects of Case Method for prospective 
teacher through the treatment of conception that pupils 
have, and 2） to specify adaptive refinement of Case 
Method for professional development of them.
2. Research Framework
　　The outline of investigation as follows; 
Participants; 54 prospective elementary teachers from 
undergraduate school （private university） were selected 
for this research. One of the reasons for selection of 
examinee is that they had no practical teaching 
experience without their trial lesson in university.  
Data collection; Data were gathered in June 2009. Two 
types of data were collected: 
⑴　Questionnaire investigation; the questionnaire has 
two parts. Part A is to identify their educational belief 
about teaching early mathematics. Part B is the cases 
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to check the interpretation, evaluation, and support 
for elementary pupils. Two cases were observed by 
examinees, they were asked to respond in each case.
⑵　Clinical interviews; after questionnaire investigation, 
some typical examinees were interviewed, and the 
interviews were audio-recorded, and transcribed.
Material; In part A of questionnaire, there are six 
questions for their belief as follows; 
Q1. Early mathematics （arithmetic） is easy to teach for 
pupils. 
Q2. In mathematics, there is one supreme way of 
thinking.
Q3. Teachers need high order （advanced） thinking to 
teach in elementary school. 
Q4. Teaching of early mathematics should start from 
pupil’ s conceptions. 
Q5. Early mathematics is constructed from human 
activities. 
Q6. Elementary contents are easier to teach than 
advanced contents in school.
Questions1&4 are focus on teaching and learning of 
mathematics, Questions 2&5 are focus on early mathematics 
itself, and Questions3&6 are focus on pedagogical 
knowledge. The examinees have four level choices; 
i）yes, ii）maybe yes, iii）maybe no, and iv）no.
In part B of questionnaire, there were two cases as shown 
table1 and table2. Each case described a situation in 
which the prospective teachers had to respond to na  ve 
conception of elementary school pupils. Three features 
of cases used are as follows（Ohara, 2009）;
Case 1
Suppose you are teaching a 4th grade class （pupils about 10 years old）. 
You should introduce decimal number system, and discuss the meaning of decimal. 
A pupil named Takayuki said 
“it is 2 .1 L because there are 1L, 1L and
1 half of 1L” when he looked figure 1. 
Task 1  
1-1. Choose one of the followings: 
　　Do you take care of his conception in lesson? 
　　Do you want to make it the object of classroom discussion? 
1-2. As an elementary school teacher, how would you respond to him? 
Table1　Case of Takayuki
　Being problematic situations that need the decision-
making as a responsible teacher.
　Being highly valued to essential matter about early 
mathematics to become an expert elementary school 
teacher.
　Keeping the reality of children’ s na  ve conception 
in their classroom.
Subsequently the examinee was urged to infer what the 
pupil might have had in mind, and explain how they would 
respond to the pupils as an elementary school teacher.
Case 2
Suppose you are teaching a 1st grade class （pupils about 7 years 
old）. You are teaching about the ways of addition of one-digit 
numbers. A pupil named Rina wrote down that “2＋3＝23”
Task 2
2-1. Choose one of the followings:
　　Do you take care of her conception in lesson?  
　　Do you want to make it the object of classroom discussion?
2-2. As an elementary school teacher, how would you respond to her? 
Table2　Case of Rina
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3. Results of Questionnaire Investigation
⑴　 Results of Part A and Discussion
　　A summary of the response is shown in table 3.
　　The key tendency in table3 could be interpreted in 
three senses. Firstly, Japanese prospective elementary 
teachers might regard early mathematics as products of 
human activities and one supreme way of thinking（it’ s 
humanized but rigid）.
　　Secondly, they might believe that early mathematics 
is not easy to teach, and it based on pupil’ s conceptions. 
Thirdly, they might not be convinced the necessity of 
advanced contents and high order thinking to educate 
elementary pupils. These are the points to be specially 
considered for professional development of prospective 
elementary teachers. From what has been showed above, 
we could presume the improvement point of cases in 
Case Method. 
⑵　Results of Part B and Discussion 
　　A summary of the kinds of response is shown in the 
following tables. From these responses to both tasks, we 
might infer that although they would like to care the 
pupil’ s na  ve conceptions, they might not wish to 
discuss these addled ideas. These results confirm earlier 
research（Ohara, 2008）.
Table3　Result of question for their belief
NoMaybe NoMaybe YesYesN=54
291564Q1（N）
3132612Q2（N）
529146Q3（P）
193410Q4（P）
071631Q5（P）
4122117Q6（N）
Table4　Result of task1-1 Table5　Result of task2-1
NoYesN=54
945Task 1-1
4410　　 1-1
　　Table6 and Table7 show various interpretations in 
two cases. Examinees were allowed to write down more 
than one answer in task1-2, 2-2. About fifteen percents 
of them could not do anything for Takayuki & Rina’ s 
conception about place-value numeral system.
Table6　Result of task 1-2
Blank（no response）and 
so forth
To check the decimal 
notation（how to express 
the remainder） 
To compare the idea of 
“1”/2 and 0.1
To ask the meaning of 
0.1（what is this “1”）
922631Subjects（n=54）
Table7　Result of task 2-2
（Multiple answers allowed）
NoYesN=54
549Task 2-1
1242　　 2-1
Blank（no response）and 
so forth 
To ask Rina the reason 
and set her relinquish it 
with idea of grouping
To check meaning of 
digit “23” which Rina 
wrote down
To teach the place value 
using number block
5171227Subjects（n=54）
（Multiple answers allowed）
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　　An important point to emphasize is slightly 
consciousness for mathematical heart of these cases 
（decimal notation and place-value numeral system）. 
Mostly, it seems that most of them have the notion to 
treat of pupil’ s conceptions. It might be complicated to 
investigate each correspondence of the interpretation 
and supporting in each case. Analysis of tasks 1-1 and 2-
1 were conducted in order to determine whether the 
difference among prospective teachers’ views was 
statistically significant.
　　What has to be noticed is the （positive, negative） 
categories in table8, （positive, positive） categories in 
table9, are much larger than the other categories in each 
set of table. According to the χ 2 test for each results 
（table8, 9）, the χ 2 values were 4.81 in table8, and 
10.64 in table9. The differences of views in both tables 
are statistically significant （p<.05）. The result indicates 
that prospective teachers tended to care pupils’ 
conception, but it depends on the ability to comprehend 
whether these are taken up in classroom discussion.
　　As shown above, we have seen how rough insights 
into prospective teachers’ belief were gained through their 
responses to two cases. At the same time, what is more, 
the features of their conception are not fully known. 
Additionally, their responses might depend on their 
views of teaching early mathematics as well as on the 
cases in question. It is also necessary to check into what 
was behind their responses and care for them. 
Consequently, we conducted a more qualitative examination 
by clinical interview, and this is reported in the next section.
⑶　Outline and Results of Clinical Interview
　　Interviews were intended so as to follow the 
prospective elementary teachers’ responses in two 
cases, and obtain direct information concerning the 
effects of Case Method for their belief to care pupil’ s 
conception in classroom, to authenticate their awareness 
of problems in order to specify adaptive refinement of 
Case Method, with special focus on the balance between 
practical decision making and pedagogical contents 
knowledge. The four subjects were selected from the 
following reason. Result of task1-1, 2-1 shows a possibility 
that examinee that belongs to the （Positive, Negative） 
category might have some special persistence （Ohara, 
2009）. Based on the above two items, the interview was 
conducted using a semi-structured interviewing method 
（Patton, 1990） that proceeded flexibly according to the 
subject’ s reactions. Interviews are analyzed from two 
viewpoints:  what the basis of interpretation and 
decision making,  how their beliefs change through 
the conditions of two cases. As there is not enough 
space to give the results of all interviews, and the two 
subjects who selected are because of having been the 
same reply tendency as two subjects besides each. 
Essentially, we outline the two episodes of PT1 and 
PT2, who showed the most interesting tendencies. 
　　As for PT1, when asked to explain the reason why 
he did not set Takayuki’ s conception the object of 
classroom discussion, PT1 said that “I was very impressed 
Takayuki’ s idea since it was unusual description. 
Maybe, he did not notice the scale of the beaker…but he 
might have unique problem.” After tutorial learning of 
history and difference between fraction and decimal 
number, he checked the teaching grade of decimal 
number system and fraction on the math textbook. 
During the interview, his interpretation appeared most 
directly in the following dialogs. （Int.: Interviewer）
Table 8　Rsult of Task 1-1 Table 9　Result of Task 2-1
Using Takayuki’s conception 
for discussion
 NegativePositive
396PositiveTaking care of 
his conception 54Negative
Using Rina’s conception
for discussion
 NegativePositive
841PositiveTaking care of 
her conception 41Negative
I think, in fact, he was expected to extend the 
principle in integer part here.
But he did not... 
I did not agree to take his idea into classroom 
because.... not only his description was wrong, but 
also my understanding was not enough.
Indeed. Then, if you could fully comprehend his 
idea, would you take it in lesson?
..Um...maybe....... It seems that the decimal part 
might be like the binary system.
Before taking up his idea in a class, I will be in 
panic...shambles. It is too uncanny if Takayuki’ s 
way of thinking could be utilized improvisatorially 
in lesson. Is this special training for it? （laugh） 
Can we do at the introduction of decimal number 
unit?
.. Um... it is the fearfulness besides my assumption. 
PT1:
Int :
PT1:
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　　As for PT2, in first half of interview, he consistently 
emphasized that “Rina’ s conception was actually typical 
one”. PT2 had no doubt about didactical implication of 
treating Rina’s idea. The following statement expresses 
the feature of PT2’s view on the practical situation to 
teach in classroom. These are frequently found in second 
half. The key to adaptive refinement of Case Method 
was expressed best by PT2 when he mentions the 
following. This key might be related to authentic 
assessments of teaching ability that rinks between real-
classroom situation and relevant practical knowledge 
（Moschkovich,1998）.
　　These dialogues make clear how PT1 and PT2 
interpreted pupil’ s idea that was not expected to have 
been taught in elementary school. What has to be noticed 
that they would acknowledge two pupil’ s interests and 
attitudes. These might account for their attention to 
attitude of improvisation and diversity in classroom. 
During the interview, PT1, and PT2 had tried to look for 
the suggestion for their growth from two cases in order 
to teach early mathematics efficiently.
4. Concluding remarks
　　The purpose of this paper is to investigate some 
effects of Case Method for prospective elementary 
teacher through the treatment of conception that pupils 
have, and to specify adaptive refinement of Case 
Method for professional development of them. From 
what has been discussed in this research, we could get 
the following results:
　Japanese prospective elementary teachers would 
comprehend the improvisation which relates the 
diversity in lesson via Case Method,
　Case Method for prospective teachers could be 
more effective tool to assimilate the design of authentic 
assessments that based on social constructivism.
In this paper, as the above purpose is concerned, no 
attention has been given to pedagogical contents 
knowledge that prospective teacher has. There is room 
for argument on this important point. More longitudinal 
research for such points remains as a matter to be 
discussed further.
Note
　　This paper is a renewal version the paper presented 
on the International Conference of International 
Conference of Educational Research which was held on 
Sep. 12, 2009. Khon Kaen.
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要　　約
　本稿は，日本の小学校教員養成課程におけるケース
メソッドの実践効果について算数科を事例に報告し，
その実践的な手法の改善への示唆を得ることを目指す
一試行である．質問紙及び面接調査で確認された同法
の実践効果として，多様な授業展開に伴って生じる即
興性への必要感を促すこと，また同法改善への示唆と
して，オーセンティック評価の知見が援用できること
を確認した． （小原　豊，枝広和憲）
